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INTIDDUCTION 
This second annual report to the Texas Water Development Board includes 
data collected from July, 1973 to April, 1974 by the University of Texas 
Marine Science Institute at Port Aransas, Texas. It includes hydrographic, 
zooplanktonic, phytoplanktonic and benthic data collected at thirty sites 
in the Corpus Qirist i Bay canplex (Figures 1 and 2) . These sites are 
described in our first annual report (Holland, et al., .1973a). 
The basic aim for this year's research was to maintain the sampling 
program and to simultaneously begin the analysis of data fran the first 
nineteen rmnths of oollections (Octooer, 1972 - April, 1974). A great 
deal of effort has gone into the canputer techniques needed to :implerrent 
the various methods for data analysis. Several different data analysis 
techniques have been explored; these will be reviewed in the appropriate 
section. 
In this report , we wish to present data oollected during the second 
ten rronths of the study period, discuss various analytical techniques and 
present preliminary discussions of observations made during the first two 
years of this study. Information found in the first annual report will not 
be repeated except for the species lists and bibliographies, which have 
ooen updated. 
Data collected during the period covered by this report , has, as was 
the first year's data, been stored in the TIVDB' S Coastal Data System (O:::C), 
a computer operative storage and retrieval system. '!he system operates 
on a Univac 1106 computer system which is located at the 'IWIB in Aust in, 
Texas. 
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Figure 1. Corpus Christi Bay sampling stations. 
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Introduction. 
Hydrographic parameters reasured in this study include total water 
depth, water temperature, conductivity, dissolved oxygen, nutrients, 
turbidity and pH. The latter two were added in October, 1973. Nutrients 
include organic nitrugen, nitrate, nitrite, anmonia, total phosphate, 
orthophosphate, inorganic carbon and organic caroon. Tenperature, dissolved 
oxygen and conductivity were measured at one foot below the surface, mid-
water and one foot above the bottan. Turbidity and pH were reasured at 
the surface. Water samples for nutrient analyses were taken fran mid-water 
depths. Methodology remained the sane as in the previous study period. 
Turbidity was reasured with a Hach colorilreter and pH with a Sargent-Welch 
lt>del PBL pH meter. 
Results. 
Hydrographic and nutrient data are presented in Tables 1 and 2 and 
Figures 3, 4 and 5. The present study period was from July, 1973 to April, 
1974. The data presented in the initial report was collected from October, 
1972 to June, 1973. The rronths of October to April are then cormon to both 
sets of data and will fonn the basis for canparisons between the two study 
periods. 
Discussion. 
Dissolved oxygen values followed essentially the same pattelll. during 
this study period as was initially observed. The rronthly irean dissolved 
oxygen values (Table 1, Figure 3) seem to be slightly laver this period 
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TABLE 1. MINIMA, MAXIMA AND AVERAGES OF HYDirriRAPHIC PARAMETERS 
NUECFB BAY (LINE:> 38--64) 
WATER TEMP. (oC) SALINI'IY (0 /oo) DISOOLVED ~ (11J/L) TURBIDI'IY (.ITU) pH Min. Max. Ave. Min. Max. Ave. Min. Max . . Ave. Min. Max. Ave. Min. Max. Ave. 
JULY 1973 29.0 30.5 29.8 0.6 13.6 8.4 8.1 9.5 8.7 
AUGlBT 1973 28.7 29.9 29.4 0.8 23.8 11.0 5.6 7.9 7.1 
SEP:r.EMBER 1973 27.0 29.3 28.2 1.1 18.8 12.6 6.4 7.9 7.3 
OCIOBER 1973 21.0 24.2 21. 8 0.1 18.3 4.1 4.8 9.4 7.6 50.0 110.0 75.0 7.9 8.3 8.1 NOVEMBER 1973 22.0 23.5 22.7 0.4 10.2 5.0 7.6 10.5 9.9 20.0 89.0 41.2 8.5 8.8 8.6 DECEMBER 1973 14.5 16.5 15.3 1. 3 12.6 9.6 7.5 11.0 10.3 20.0 65.0 37.5 8.4 8.4 8.4 JAl'IDARY 1974 9.9 10.9 10.4 16.3 23.3 20.4 7.4 10.6 8.9 55.0 140.0 103.3 8.3 8.4 8.4 FEBRUARY 1974 11.5 13.0 12.4 23.4 28.4 26.6 8.9 10.1 9.4 102.0 260.0 178.2 8.3 8.4 8.4 
MARQI 1974 24.5 27.2 26.2 19.2 24.2 22.5 6.6 8.3 7.3 125.0 185.0 156.0 8.0 8.5 8.2 APRIL 1974 22.5 23.5 23.0 17.4 25.5 22.2 7.1 9.2 8.2 70.0 170.0 123.8 8.0 8.2 8.1 
CDRPIB Qffi!STI BAY (LINES 122-200) 
JULY 1973 27.2 30.5 29.1 12.1 34.8 24.0 1.4 8.6 6.3 
AUGUST 1973 27.0 30.0 29.0 21.1 32.4 26.3 0.0 8.2 5.9 
SEPI'EMBER 1973 27.0 28.2 27.6 0.0 25.4 22.0 2.7 6.8 5.9 OCT03ER 1973 22.0 27.5 23.9 3.6 22.0 15.2 3.1 7.6 6.2 3.0 200.0 28.3 8.3 8.4 8.3 NOVEMBER 1973 22.0 25.9 23.5 4.7 22.7 14.1 2.0 11.2 8.2 2.0 40.0 9.3 8.5 8.9 8.6 DECEMBER 1973 14.5 21.0 16.5 15.8 40.6 19.4 0.1 12.6 9.0 8.0 40.0 15.1 8.2 8.7 8.4 JANUARY 1974 9.8 12.6 10.7 22.8 32.0 25.6 0.4 14.1 9.9 1.0 22.0 6.8 8.2 8.5 8.3 FEBRUARY 1974 14.8 19.0 16.8 18.8 30.0 24.5 4.7 9.4 8.2 0.0 30.0 7.7 8.3 8.6 8.4 MARO! 1974 20.2 24.2 22.9 21.5 28.1 25.0 6.1 9.2 7.2 0.0 20.0 9.4 8.2 8.5 8.4 APRIL 1974 20.8 25.0 22.6 24.9 27.0 26.0 5.4 8.6 7.5 0.0 85.0 18.9 8.0 8.5 8.2 
REDFISH BAY (LINES 151-152) 
JULY 1973 29.9 30.5 30.1 23. 3 27.3 25.1 5.9 8.6 7.3 
AUGIBI' 1973 29.8 30.0 29.9 26.3 28.9 27.8 6.9 8.2 7.4 
SEPrEMBER 1973 27.5 27.8 27.G 18.7 23.5 21. l 6.7 6.9 6.8 
0Cfa3ER 1973 22.5 23.0 22.7 9.3 16.7 12.8 3.7 6.5 5.3 15.0 20.0 17.5 8.4 8.4 8.4 
NOVEMBER 1973 24.1 25.9 25.1 17.2 20.4 18.5 7.4 9.5 8.4 10.0 10.0 10.0 8.7 8.8 8.8 
DECEMBER 1973 17.2 17.8 17.5 15.8 19.5 17.6 9.9 10.6 10.2 20.0 20.0 20.0 8.4 8.4 8.4 JANUARY 1974 10.9 11.1 10.9 22.8 27.1 25.1 9.6 11.4 10.7 2.0 9.0 5.5 8.3 8.3 8. 3 FEBRUARY 1974 18.2 19.0 18.9 18.8 25.8 24.0 7.8 8.3 8.0 5.0 14.0 9.5 8.5 8.6 8.5 MARCH 1974 20.9 22.5 21. 7 21.5 .24.2 22.9 7.6 9.2 8.4 4.0 8.0 6.0 8.4 8.4 8.4 APRIL 1974 24.3 25.0 24.8 25.3 26.2 25.6 6.7 6.9 6.9 5.0 5.0 5.0 8.2 8.2 8.2 
CDPANO BAY (LINES 44-77) 
JULY 1973 28.5 29.5 29.2 0.6 5.4 2.7 5.4 7.8 6.8 AUGUST 1973 28.5 29.5 28.9 3.3 13.9 6.4 4.5 7.4 6.6 SEPI'EMBER 1973 26.3 28.3 27.1 0.0 7.3 4.0 3.7 7.2 6.1 0Cf03ER 1973 20.3 21.5 20.9 0.0 3.3 1.2 6.5 8.0 7.3 15.0 75.0 31.5 8.0 8.2 8.1 NOVEMBER 1973 21.5 22.5 21.9 0.4 3.0 1. 7 8.3 9.3 8.9 30.0 40.0 37.5 8.5 8.6 8.6 DECEM3ER 1973 14.9 15.2 15.0 0.9 4.9 3.2 9.7 10.8 10.2 30.0 75.0 45.0 8.3 8.5 8.4 JANUARY 1974 10.1 16.1 13.4 3.4 18.1 6.9 10.4 12.3 11.2 0.0 42.0 13.0 8.3 8.4 8.3 FEBRUARY 1974 17.0 18.5 17.7 4.8 8.8 6.9 8.6 10.3 9.2 5.0 54.0 19.4 8.4 8.6 8.5 MARO:I 1974 25.0 25.8 25.3 6.9 12.2 8.8 6.7 8.4 7.4 15.0 21.0 18.2 8.2 8.6 8.4 APRIL 1974 20.1 21.0 20.5 9.0 23.2 14.2 8.3 9.0 8.5 30.0 75.0 55.0 8.4 8.6 8.5 
ARANSAS BAY (LINES 100-141 
JULY 1973 28.5 29.5 29.1 4.8 12.4 7.4 6.8 8.5 7.3 AUGUST 1973 27.2 29.7 28.3 11.2 20.1 14.5 5.5 7.0 6.3 SEP:rEM8ER 1973 27.8 28.0 27.9 5.4 12.0 7.8 6.8 7.7 7.2 OCIU3ER 1973 21.0 22.9 21. 7 1.0 6.5 3.0 8.0 9.6 8.8 18.0 68.0 37.2 8.2 8.4 8.3 NOVEM3ER 1973 22.0 23.5 22.8 1.6 23.4 6.6 5.7 10.3 9.2 20.0 90.0 44.2 8.4 8.8 8.7 DECEMBER 1973 14.9 16.8 16.0 2.0 15.2 7.3 10.1 10.9 10.4 5.0 85.0 45.0 8.4 8.6 8.5 JA'IDARY 1974 12.6 18.1 15.6 6.8 23.9 12.8 11.0 13.4 12. 7 1.0 22.0 13.3 8.5 8.9 8.6 FEBRUARY 1974 16.0 19.2 17.9 7.5 23. 8 11.9 8.7 10.8 9.2 9.0 39.0 20.3 8.4 8.7 8.5 MA.ROI 1974 23.0 26.1 24.4 12.1 19.6 15.6 6.4 8.0 7.3 10.0 72 .0 26.0 8.2 8.7 8.4 APRIL 1974 18.0 20.0 19.0 13.3 19.4 15.3 8.7 9.5 9.0 0.0 32.0 18.7 8.3 8.5 8.4 
-- n() samp h ! Luken 
TABIB 2. MINIMA, MAXIMA AND AVERAGES OF NUl'RIENT PARAME:l'ERS. 
NUECES BAY (LINES 38-64) · 
N02 WJ/L N03 WJ/L NH4 WJ/L ORGANIC N.i WJ/L ORIHO ro4 'f.iJJ/L 'IUl'AL ro4 WJ/L ORGANIC C MG/L IIDRJANIC C WlJ/L Min. Max. Ave. I Min. Mtx. Ave. Min. Max. Ave. Min. Max. Ave. Min. Max. Ave. Min. Max. Ave. Min. Max. Ave. Min. Max. Ave. 
JULY 1973 0.005 0.000 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.70 0.80 0.73 0.06 0.11 0.09 0.12 0.17 0.15 34.0 52.0 45.5 18.0 19.0 18.3 AUGlfil' 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.50 0.80 0.62 0.03 0.13 0.08 0.08 0.22 0.13 27.0 34.0 29.5 10.0 17.0 14.0 SEPTEMBER 1973 0.005 0.010 0.006 0.03 0.12 0.05 0.10 0.10 0.10 0.50 0.70 0.60 0.01 0.22 0.07 0.05 0.34 0.13 -- -- -OCfOOER 1973 0.000 0.008 0.006 0.03 0.11 0.08 0.10 0.20 0.12 0.40 0.70 0.52 0.09 0.20 0.16 0.09 0.28 0.19 18.0 56.0 32.5 11.0 19.0 15.0 NOVEIDER 1973 0.005 0.005 0.000 0.03 0.04 0.04 0.10 0.10 0.10 0.50 L 10 0.75 0.07 0.18 0.12 0.14 0.26 0.18 22.0 20.0 28.0 7.0 12.0 9.2 DEm13ER 1973 0.005 0.005 0.005 0.03 0.14 0.06 0.10 0.10 0.10 0.30 0.50 0.42 0.06 0.13 0.08 0.07 0.18 0.11 30.0 35.0 32.7 10.0 19.0 15.0 Jfu'IDARY 1974 0.005 0.000 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.60 LlO 0.78 0.02 0.03 0.02 0.11 0.13 0.12 26.0 40.0 32.2 12.0 20.0 16.8 FIBRUARY 1974 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.60 L30 0.92 0.03 0.06 0.04 0.12 0.29 0.19 7.0 42.0 26.8 19.0 29.0 22.0 MAROI 1974 0.023 0.035 0.029 0.03 0.06 0.04 0.10 0.20 0.15 0.50 0.70 0.60 0.03 0.06 0.04 0.08 0.19 0.13 16.0 30.0 25.0 26.0 3L 0 28. 0 APRIL 1974 0.005 0.580 0.028 0.03 0.09 0.05 0.10 0.10 0.10 0.50 L 10 0.85 0.10 0.04 0.03 0.07 0.14 0.09 22.0 55.0 34.5 9.0 19.0 13.0 
I CDRPIB QIRISIT BAY (LINES 122-200) 
JULY 1973 I 0.03 0.04 0.03 0.01 0.10 0.10 0.20 0.90 0.60 0.01 0.05 0.02 0.02 0.14 0.06 40.0 63.0 45.0 110.0 18.0 16.0 10.005 0.008 0.005 AUGIBT 1973 0.005 0.005 0.005 0.03 0.04 0.31 0.10 0.10 0.10 0.20 0 .60 0.38 0.01 0.03 0.02 0.02 0.08 0.04 2LO 47.0 27.3 10.0 15.0 13.2 SEPrEMBER 1973 0.005 0.026 0.006 0.03 0.10 0.03 0.10 0.10 0.10 0.20 LOO 0.43 0.01 0.34 0.04 0.02 0.48 0.06 - - --OCI'CBER 1973 0.005 0.014 0.006 0.03 0.03 0.03 0.10 0.20 0.11 0.20 L20 0.53 0.02 0.11 0.05 0.03 o.~ 0.07 20.0 52.0 29.3 8.0 19.0 13.0 NOVEM3ER 1973 0.005 0.027 0.006 0.03 0.03 0.03 0.10 LOO 0.16 0.30 LOO 0.62 0.01 0.33 0.06 0.03 0.40 0.09 13.0 34.0 2L 7 5.0 18.0 13.3 DECEM3ER 1973 0.005 0.008 0.000 0.03 0.03 0.03 0.10 0.10 0.10 0.20 LOO 0.36 0.01 0.28 0.05 0.03 0.43 0.08 23.0 46.0 30.5 8.0 20.0 15.2 JANUARY 1974 0.005 0.005 0.000 0.03- 0.03 0.03 0.04 1.00 0.15 0.10 0.70 0.43 0.02 0.10 0.03 0.03 0.20 0.05 22.0 32.0 26.3 8.0 18.0 15.2 l'EBRUARY 1974 0.005 0.014 0.006 0.03 0.03 0.03 0.10 0.40 0.12 0.30 0.00 0.44 0.01 0.37 0.04 0.02 0.40 0.06 22.0 5LO 32.9 12.0 17.0 14.4 MARCH 1974 0.005 0.005 0.005 0.03 0.05 0.03 0.10 0.10 0.10 0.30 0.40 0.34 0.01 0.03 0.02 0.01 0.03 0.03 9.0 28.0 19.3 13.0 28.0 18.1 APRIL 1974 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.20 L30 0.46 0.01 0.23 0.03 0.02 0.44 0.06 15.0 36.0 25.6 I 9.0 23.0 12.0 
HEDFISH BAY (LINFB 151-152) 
JULY 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.50 0.70 0.60 0.01 0.01 0.01 0.02 0.03 0.02 I 48.o 48.0 48.0 114.0 14.0 14.0 AUGlliT 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.20 0.20 0.20 0.01 0.01 0.01 0.02 0.04 0.03 2LO 26.0 23.5 13.0 14.0 13.5 SEPrEMBER 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.20 0.50 0.35 0.01 0.01 0.01 0.02 0.02 0.02 OCIU3ER 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.60 0.70 0.65 0.02 0.04 0.03 0.03 0.06 0.04 22. 0 27.0 24.5 16.0 19.0 17.5 NOVEMBER 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 o.~ LOO 0.65 0.01 0.02 0.02 0.03 0.04 0.04 20.0 2LO 20.5 13.0 15.0 1-1.0 DECEMBER 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.20 0.20 0.20 0.01 0.02 0.02 0.04 0.04 0.04 28.0 44.0 36.0 12. 0 20.0 16.0 JANUARY 1974 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.30 0.60 0.45 0.02 0.02 0.02 0.03 0.03 0.03 24.0 ~.o 27.0 15.0 16.0 15.5 FEBRUARY 1974 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.30 0.40 0.35 0.01 0.02 0.02 0.03 0.03 0.03 29.0 4LO 35.0 14.0 16.0 15.0 MARCH 1974 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.30 0.30 o.~ 0.01 0.01 0.01 0.01 0.02 0.02 19.0 20.0 19.5 13.0 14.0 13.5 APRIL 1974 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.40 0.40 0.40 0.01 0.02 0.02 0.03 0.04 0.04 23.0 23.0 23.0 10.0 12.0 11. o I ()) 
Table 2. cent. 'd 
ClPANO BAY (LINES 44-77) 
N~ VIJ/L N03 ~Ki/L NH W/J/L CRGANIC ~ MG/L CRillO ro4 W/J/L 'IDI'AL ro4 MG/L ORGANIC C W/J/L INOIKiAl.'UC C MG/L Min. Max. Ave. Min. Max. Ave. Min.~. Ave. Min. Max. Ave. Min. ~ti.x. Ave. Min. Max. Ave. Min. Max. Ave . Min. Max. Ave. JULY 1973 0.005 0.014 0.007 0 . 03 0.03 0.03 0.10 0.10 0.10 0.70 0.90 0.78 0.04 0.06 0.05 0.00 0.11 0.10 41.0 49.0 45.8 I 1.0 17.0 12.5 AUGUST 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.50 1.00 0.00 0.04 0.06 0.05 0.08 0.15 0.10 33.0 57.0 45.2 . 8.0 17.0 11.2 SEPTEM3.ER 1973 0.005 0.050 0.018 0.03 0.18 0.06 0.10 0.10 0.10 0.50 1.40 0.83 0.04 0 . 30 0.11 0 . 06 0.43 0.17 -- -- - -- -'- -OCIOBER 1973 0.005 0.007 0.005 0.06 0.13 0.09 0.10 0.10 0.10 0.40 0.50 0.43 0.03 0.16 0.08 0.00 0.20 0.11 21.0 31.0 26.2 : 4 . 0 10.0 7.5 NOVEMBER 1973 0.005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.20 0.70 0.50 0.06 0.08 0.07 0.10 0.12 0.11 27.0 27.0 27.0 ilO.O 10.0 10. 0 
DF.cEMBER 1973 0,005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.30 0.40 0.38 0.05 0.07 0.06 0.08 0.12 0.10 22.0 34.0 30.0 I 7.0 19.0 13.0 JA"WARY 1974 10.005 0.008 0.000 0.03 0.03 0.03 0.10 0.10 0.10 0.40 0.70 0.50 0.00 0.07 0 . 06 0.07 0.10 0.09 31.0 36.0 34.0 15.0 20.0 17.0 FEBRUARY 1974 p.005 0.005 0.005 0.03 0.03 0.03 0 . 10 0.10 0.10 0.50 0. 70 0.57 0.02 0.07 0.04 0.05 0.07 0.06 27.0 36.0 31.7 15.0 20.0 18.0 
MAOCH 1974 f. 005 0. 005 o. 005 0.03 0.05 0.04 0.10 0.10 0.10 0.40 0.50 0.45 0.05 0.05 0.05 0.06 0.09 0.07 32.0 62.0 47.8 121.0 32.0 28.2 
APRIL 1974 .005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.40 0.50 0.43 0.04 0 . 05 0.04 0.06 0.08 0.07 27.0 46.0 35.2 113.0 15.0 13.5 
ARANSAS BAY (LINES 100-141) 
JULY 1973 .005 0.008 0.006 0.03 0.03 0.03 0.10 0.10 0.10 0.50 0.90 0.65 0.03 0.06 0.05 0.06 0.10 0.08 39.0 51.0 42 . 5 113.0 16.0 14.0 AUGlm 1973 .005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.40 0.70 0.45 0. 0'2 0. 07 0.05 0.03 0.11 0.07 25.0 68.0 36.5 6.0 16.0 12 . 7 SEPI'EMBER 1973 0.005 0.008 0.006 0.03 0.00 0.04 0.10 0.10 0.10 0.50 1.10 0.65 0.04 0.07 0.05 0.05 0.10 0.08 - - --OCIOOER 1973 .005 0.014 0. 008 0.12 0.33 0.25 0.10 0.10 0.10 0.40 0.70 0.53 0.07 0.20 0.13 0.08 0.24 0.14 19.0 37.0 29.0 13.0 25. 0 17.8 NOVEMBER 1973 0.005 0.005 0.005 0.03 0.09 0.05 0.10 0.10 0.10 0.30 0.70 0.50 0.04 0. 12 0.09 0.05 0.16 0.12 19.0 33.0 26.3 10.0 19.0 16.2 DECEMBER 1973 . 005 o. 011 o. 006 0.03 0.04 0.03 0.10 0.10 0.10 0.20 0.50 0.27 0.04 0.07 0.06 0.07 0.10 0.08 17.0 52 . 0 34.3 10.0 25.0 17. 0 JANUARY 1974 .005 0.006 0.005 0.03 0.03 0. 03 0.10 0.10 0.10 0.30 0.80 0.52 0.02 0.07 0.04 0.05 0.14 0.09 21.0 53.0 31.8 16.0 25.0 20.8 FEBRUARY 1974 .005 0.005 0.005 0.03 0.03 0.03 0.10 0.10 0.10 0.40 0.60 0.48 0. 03 0.03 0.03 0.04 0.09 0.06 29.0 42.0 33.5 115.0 19.0 17.2 MARO:I 1974 0.005 0.005 0.005 0.03 0.04 0.03 0.10 0.10 0.10 0.30 0.50 0.37 0.03 0.06 0.04 0.05 0.00 0.06 18.0 54.0 32.3 15.0 32.0 26.5 APRIL 1974 0.005 0.050 0.020 0.03 0.05 0.03 0.10 0.10 0.10 0.00 0.60 0.32 0.03 0.04 0.04 0.05 0.07 0.06 25.0 152.0 82.3 11.0 20.0 15.5 
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Figure 5. Monthly IIEan salinities, showing minima and maxima. 
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in Copano and Aransas Bays but the peak values still occurred in Iecember -
January which coincides, as would be expected, with the l<:M1est water teIIp-
eratures (minimum tenperatures in all five . bays occurred in · January). Mini-
mum dissolved oxygen values were observed from August through October which 
are not as well correlated to maximum temperatures (which occurred in July-
August for all bays). Several other factors, eg. salinity, winds, affect 
the dissolved oxygen c.ontent of estuarine water. :M3an salinities were gen-
erally lowest in October. Considering the inverse relationship between 
dissolved oxygen and salinity, the fact that the o2 values were lCM'est when 
salinities were also l<:M1est \\Duld indicate that sare factor other than 
salinity is rrnst i.rrportant in detennining dissolved oxygen content of the 
water. Salinities have generally peaked during the spring nnnths of March, 
April and May for all bays in the study area. Dissolved oxygen values have 
shown a slight tendency to increase during these nonths despite increasing 
salinity and rising water temperatures. We would hypothesize that winds, 
which are nruch nnre prevalent during the spring nnnths and least prevalent 
generally in July and August, are the major abiotic factor, other than water 
terrperature, in detennining the dissolved oxygen content of these bays. 
Possible biological effects will be discussed in the proper sections. 
~an rronthly water terrperatures (Table 1, Figure 4) again follow pat-
terns similar to those previously reported. January rreans for all bays 
except Aransas Bay are slightly higher than recorded in the first report. 
It is interesting to note that during both study periods, water tenperatures 
generally increased from January to March in all bays and decreased in April. 
This decrease is not evident this period for Redfish Bay and was least evident 
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for this bay in the initial report. The water temperature depression in 
April of ooth years may be due to a real air temperature depression for 
these JlX)Ilths or may be an artifact due to sampling time. strong northerly 
winds during these spring roonths often prevent sampling due to sna.:11 boat 
limitations. Inmediately after a norther haS blown through our area, a 
relatively calm period follo.vs and may be utilized before water tanperatures 
\IDuld be wanned to "nonnal" for the rronth. Ma.ximun temperatures were recorded 
in July and August which were not covered in the previous study period. Mean 
temperatures aiualed or approached 3a°C. in all bays during July and August. 
All stations sampled during this study are offshore in relatively deep 
waters. Higher temperatures might be expected near shore in shallow waters. 
l\bnthly mean salinities (Table 1, Figure 5) were sanevhat lower during 
the second study period. October - Decarber, 1973 had decidedly lower sali-
nities than the same rronths in 1972. January - April, 1974 salinities were 
also generally lower except in Redfish Bay. Copano Bay is apparently the 
bay of lo.vest salinity in the study area. Nueces Bay is unique in its 
widely fluctuating rooan salinity, which ranged fran less than 5 ppt. to roore 
than 25 ppt. during this study period. Its rooan was high, ca. 25 ppt., and 
relatively stable during the first study period. Salinities in Aransas Bay 
are lo.ver than those in Corpus Christi and Redfish Bays. Salinities for 
both years are thought to be low in the long tenn salinity cycle of the area 
due to the alx>ve average rainfall during the two study periods. While 
tangential effects were felt, no hurricanes actually struck within the study 
area during this or the previous report period. 
Turbidity and pH rreasurements (Table 1) were started in October, 1973; 
thus no comparisons can be made. ~an monthly turbidity appears to be highest 
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in Nueces Bay with Copano and Aransas Bays follONing closely. Bed.fish Bay 
consistently has the lo.vest turbidities reasured. Temporally, no patterns 
of turbidity distribution are evident, possibly due to the short time this 
parameter has been examined. pH ranged fran 7. 9 to 8. 9 over the seven 
nnnths this parameter was rreasured. As yet, no spatial or temporal distri-
butions are evident. 
Hydrographically, the two estuarine systems in our study area appear 
saoowhat dissimilar. The Mission-Aransas estuary (Copano and Aransas Bays) 
appears to be a classic exanple of a lower salinity, positive estuary. Syinaps 
from the first study period and all subsequent data JX)int to a generally 
law salinity at ·the river nnuths, gradually increasing to highest salinities 
near the Gulf of Mexico. It is generally slightly nnre turbid than the 
Nueces estuary. The Nueces estuary (Nueces and Corpus Christi Bays) does 
not always exhibit the classic JX)sitive salinity gradient. Salinities are 
often higher in upper reaches of the estuary than in the lawer. Often no 
gradient pattern can be observed. It apparently has a much freer exchange of 
water with the Gulf of ~xi.co and unusual water circulation patterns. 
The minima, maxima and averages for all nutrients collected during this 
period are given in Table 2. Nutrient data for three rronths, ~ceni:>er, 
January and March, a.re included in both study periods and are therefore the 
basis of canparison. Apparently all nutrient concentrations were very simi-
lar during both study periods. The initial re!'X)rt concluded that a drop of 
phosphates and nitrates was evident in March. There is sane evidence of a 
slight decline in these nutrients during the spring nnnths of the present 
report period. 
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Maxirm.nn levels of phosphates and nitrates ~re generally found at or 
near inflo.v areas. This is the sane pattern as was previously noted. 
Nutrient infonnation will be discussed further in the phytoplankton section. 
Symaps were not generated for this year' s report , but will be resumed 




The zooplankton data in this report covers the period fran July, 1973 
through March, 1974. This data along with the data in the first annual 
report (Holland et al. , 1973a) gives an account of the species collected, 
standing crop values, seasonal distribution of selected zooplankters, and 
species diversity (d) values for zooplankton in Corpus Christi and adjacent 
bay systems over an eighteen rrnnth period. 
M2thcxls. 
The field collecting and laboratory methods rermined the sruoo as pre-
viously reported. Starting with the November, 1973 zooplankton, laboratory 
analysis was discontinued at stations 53-4, 122-6, 127-3, 142-2, 142-10 and 
147-3 in order to expedite counting. In Deceni>er, 1973 station 131-2 was 
discontinued. These stations are still being collected and will be analyzed 
at a later date. 
M8an catch data presented in this report is based on the mllrber of 
stations analyzed in each bay system (Table 3). 
Results and Discussion. 
A list of zooplankters collected from October, 1972 - March, 1974 is 
found in Table 4. 
Standing crops of individuals per cubic IIEter and IIEans have been 
tabulated for July, 1973 - February, 1974 and are found in Table 5. In 
July, 1973 there was a drop in rrean standing crop values in all bay systems 
which can be correlated with lo.ver salinities 
(. • •I ~ 
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Table 3. Number of stat ions analyzed for · moplankton each nm.th by bay system 
Nueces Bay Cbrpus Christi . Bay Cbpano Bay Aransas Bay (25-64) (122-200) (44-77) (100-141) 
Oct. '72 4 16 4 6 
Nov. '72 4 16 4 6 
~c. '72 4 16 4 6 
Jan. '73 4 16 4 6 
Feb. '73 4 16 4 6 
Mar. '73 4 16 4 6 
Apr. '73 4 16 4 6 
May '73 4 16 4 6 
June '73 4 16 4 6 
July '73 4 16 4 6 
A\)g. '73 4 16 4 6 
Sept.' 73 4 16 4 6 
Oct. '73 4 16 4 6 
Nov. '73 3 11 4 6 
~c. '73 3 10 4 6 
Jan. '74 3 10 4 6 
Feb. '74 3 10 4 6 
Mar. '74 3 10 4 6 
17 





















































Nereid (reproductive fonn) 
Family Spionidae 














































IZyocryptus spinif er 
Macrothrix sp. 
Family Cllydoridae 
Chy dorus sp. 
AZona sp. 
AloneUa sp. 
Eury a Zona sp. 
Order Myodocopa 
Family Halcyprididae 




































































Robertsonia sp. A 




Mesochra sp. A 




Heterolaophonte cf. sigmoid.es 
Laophonte cornuta 





Paronychocamptus cf. capiZZatus 
















Enhydrosoma sp. A 






















Paraey c Zops sp. 
HemieycZops sp. 



















Copepod Nauplii (Calanoid, Harpacticoid 






















Bowma:nieUa sp. (imnature) 







































Penaeus aztecus postlarvae 
Penaeus setiferus postlarvae 
Lucifer faxoni protozoea 
Lucifer faxoni 
Family Sergestidae 
Acetes sp. larvae 
Acetes america:nus Zouisia:nensis 
Family Palaenonidae 
PaZaemonetes sp. zoea 
Palaemonetes pugio 
Macrobrachium sp. zoea 
Family Alpheidae 
AZpheus sp. zoea 
Family Ogyrididae 
Ogyrides ZimicoZa zoea 
Family Hippolytidae 
Tozeuma caroZinense zoea 
Family Unidentified 
Caridean zoea A 
Caridean zoea B 
Family Callianassidae 
CaZZia:nassa sp. zoea A 
Callianassa sp. zoea B 
Upogebia af finis zoea 
Family Por~llanidae 
PetroZisthes armatus zoea 
PetroZisthes armatus rregalops 
Porcellanid ZDea 
Family Paguridae 
Pagurid zoea A 
Pagurid :wea B 
CZiba:narias vittatus zoea 
Family Hippidae 
Emerita sp. :wea 
Family Portunidae 
CaZZinectes sp. zoea 
CaZlinectes sp. roogalops 
Cal Zinectes sapidus 
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Family Xanthidae 
Menippe mercenaria zoea 
Rhithropa:nopeus harrissi zoea 
Hexapanopeus sp. roogalops 
Panopeus sp. cf. zoea 
Family Pinnotheridae 
Pinnotherid zoea (general) 
Pinnotherid zoea A 
Pinnixia sp. zoea 
Pinnixia sp. megalops 
Pinnixia sp. (juvenile) 
Pinnotheres· sp. zoea 
Family O:!ypodidae 
Uca sp. zoea 
Family Unidentified 
Brachyuran zoea A 
Brachyuran zoea B 























Diving Water Beetle larvae 




Insect larvae A 
Actinotrochlarvae 
Cyphonautes larvae A 










Fish larvae (unidentified) 
Order Anguillif o~s 
Family ~hicthyidae 












Order Atherinif o:rnes 
Family Atherinidae 
Silversides larvae 

























Pepri Zus burti 
PHYLUM MISCELI.ANEXXJS 
Unidentified larvae 
Egg (sna.11, maybe crustaooan) 




Table 5. Zooplankton standing crop values * 
Line Site July '73 Aug. '73 Sept. I 73 Oct. '73 
Nueces Bay 
38-2 459 21,584 20,789 731 
53-2 1,671 3,805 5,123 1,283 
53-4 1, 766 344 8,134 376 
64-10 4,620 13,862 2,688 939 
x 2,129 9,899 9,184 832 
Corpus Christi Bay 
122-1 1,961 9,577 5,488 11,823 
122-6 2,565 2, 700 3,152 6,451 
122-12 3,030 4,715 5,124 4,106 
127-2 748 8,672 6,527 5,435 
127-3 2,510 13,130 8,016 3,873 
127-6 1,211 8,259 6,670 846 
131-2 14,582 21,399 2,934 11,906 
142-2 17,675 6,330 31,337 7,509 
142-6 4,358 9,317 3,231 5,354 
142-10 12,816 28,907 7,954 3,924 
147-1 41,909 22,317 16,733 13,214 
147-3 3,819 6,320 4,436 15,183 
147-5 9,361 26,346 5,542 13,689 
151-2 20, 766, 21,711 27,980 14,677 
152-2 7,912 15,820 33,039 15,679 
200-2 14,458 12, 121 1,934 3z360 x 9,980 13,603 10,631 8,564 
Copano Bay 
44-2 5,927 1,712 3,220 1,259 54-1 1,343 5,487 7,533 2,919 54-3 6, 151 9,011 8,133 474 77-2 4,691 2,811 17z318 425 
x 4,528 4,575 9,051 1,269 
Aransas Bay 
100-2 12,431 20,455 28,878 2,503 104-2 9,864 10,920 23,492 2,373 104-6 20,215 22,505 39,546 2,509 115-5 16,217 8,473 15,346 10,506 120-3 12,610 19,776 11,350 5,081 141-1 2,170 18,572 9z6&5 __?_,287 
x 12,251 16,983 21,383 4,210 
* - Counts are individuals per cubic neter N.S. 
- No sample taken 
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Table 5. cont.' d 
Line Site Nov. '73 llic. '73 Jan. '74 Feb. '74 
Nueces Bay 
38-2 341 112,003 128, 722 37,953 53-2 811 30,865 117,497 32,462 53-4 N.S. N.S. N.S. 
· N.S. 64-10 11,133 37,443 32,652 24,553,149 x 4,095 60,104 92,957 8,207,855 
Corpus Christi Bay 
122-1 10,977 14,192 5,350 14,353,683 122-6 N.S. N.S. N.S. N.S. 122-12 5,094 2,408 12 ,376 1,491,492 127-2 13,197 7,895 5,508 20,373,959 127-3 N.S. N.S. N.S. N.S. 127-6 11, 767 9,460 9,002 19,402,859 131-2 11,159 N.S. N.S. N .S. 142-2 N.S. N.S. N.S. N.S. 142-6 19,757 36,580 178,088 18,040,224 142-10 N.S. N.S. N.S. N.S. 147-1 37,304 20,899 3,105,339 4,886,993 147-3 N.S. N.S. N.S. N.S. 147-5 45,081 11,659 15,865,757 16,026,008 151-2 21, 315 3,984 575,990 40,624 152-2 21,430 7, 161 79,754 7,253,223 200-2 15,871 16,352 26,402 32zl63 x 19,332 13,059 1,986,357 10,190,122 
Capano Bay 
44-2 7,450 13,047 18,843 25,292 5~1 9,603 13,687 4,676 12,294 54-3 1,683 10,533 30,530 21,770 77-2 7,564 8,807 14,135 16,725 x 6,575 11,519 17,046 19,020 
Aransas Bay 
100-2 2,553 4,852 12,093 31,922 104-2 1,524 10,786 12,822 7,280 104-6 2, 727 13,202 5,682 28,494 115-5 8,911 7,932 2,798 46,603 120-3 3,255 9,362 2,449 7,580 141-1 7,912 8,840 4 2931 2828 172882,196 'X 4,480 9,162 827,945 3,008,679 
* 
- Counts are individuals per cubic rooter N.S. - No sample taken 
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increased freshwater inflon. A slight increase in mean standing crop values 
occurred in August and September, 1973 in all areas which can be correlated 
with a slight increase in salinities. In October, 1973 a decrease in rrean 
standing crop was noted in all areas corresponding to a decline in salini-
ties. St anding crops increased in Nueces Bay from November, 1973 through 
February, 1974. The increase fran Noveni:>er, 1973 through January, 1974 was 
due to large nurrbers of Acartia tonsa, and the high standing crop in February 
was caused by a coni>ination of !_. tonsa and Noctiluca scintillans. In 
Cbrpus Christi Bay increases in standing crop fran Novenber, 1973 to I>ec-
ember, 1973 were due to A. toosa and increases in January and February, 1974 
were due nnstly to N. scintillans. Increases in standing crops at Cbpano 
Bay stations from Novenber, 1973 through February, 1974 were caused by large 
nuni>ers of A. toosa and barnacle nauplii. A. tonsa and barnacle nauplii 
made up the major part of standing crop increases in Aransas Bay from Nov-
eni>er, 1973 through February, 1974. The high standing crop value at station 
141-1 in January and February, 1974 was due to N. scintillans. 
The effect of salinity changes oo the standing crop of brackish water-
marine zooplankton and freshwater zooplankton at stations 38-2, 200-2, 44-2 
and 54-3 is shown in Table 6. These four stations were chosen to illustrate 
the effects of freshwater inflon on zooplankton because of their proximity to 
sources of freshwater inflow. The first major influx of freshwater was noted 
in June, 1973. Fran June, 1973 through ~c.ember, 1973 salinities ranged as 
follows: 0.4 - 3.6 °/oo at 38-2; 0.2 - 24.2 o;oo at 200-2; 0.0 - 3.3 o;oo 
at 44-2 and 0.1 - 4. 7 °/oo at 54-3. Standing crop values at these stations 
indicate a decrease in brackish water-marine zooplankton and an increase in 
Table 6. Effect of Salinity Changes, 0 /oo, (A) en Standing Crop* of Brackish Water - Marine Zooplankton (B) and Freshwater Zooplankton 









































































* - counts are individuals per cubic ~ter 
N.S. - No Sanple. Takai 
Corpus Christi Bay 
(200-2) 












































































































171 3,049.0 2.00 
2, 721 640.0 0.10 
7,449 2.0 1.40 
13,047 0.4 0.90 
18,834 9.0 5.00 
25,297 6.0 4.80 
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freshwater zooplankton upon initial influx of large anntmts of freshwater. 
The major increases in freshwater inflow as indicated by conparing salinity 
changes and brackish water-marine versus freshwater zooplankton standing 
crops occurred as follows: June - July, 1973 and October - Novenber, 1973 
at station 38-2; June, 1973 and September - October, 1973 at station 200-2; 
Jtme, 1973 and Septanber - October, 1973 at station 44-2 and June, 1973 
and October, 1973 at station 54-3. Increases in standing crop occur rela-
tively rapidly following cEclines due to initial salinity drops. 'Ibis 
standing crop increase is due to the rapid recovery of large populations of 
the euryhaline oopepod Acartia tonsa. From January, 1974 through March, 
1974 salinity increased and high standing crops occurred at all four stations. 
Tables have been made for sana of the roore camnn zooplankters by 
plotting rooan catch values (individuals per cubic neter) for Nueces, C.Orpus 
Christi, C,opano and Aransas Bays fran October, 1972 through March, 1974. 
'Ihese tables show seasonal occurrence and distribution by bay system of the 
following species: Acart ia tcnsa, Paracalanus crassirostris, barnacle nauplii, 
Centropages furcatus, Centropages hanatus, and Noctiluca scintillans (Tables 
7 -12). 
A. tonsa is probably the roost i.nportant estuarine zooplankter because 
of its ability to survive and reproduce in such a wide range of salinities as 
are found in an estuarine environm:mt. Its occurrence in large nunbers through-
out the year makes A. tonsa probably the nnst :i.nportant secondary producer 
in the estuaries. I.o.vest rrean catches were taken during October, 1974 which 
can be correlated with very low salinities. Highest rrean catches in Nueces 
Bay occUITed during May and Jtme, 1973 and Decenber, 1973 through February, 
Table 7. Mean catch /m3 for Acartia tonsa: October, 1972 - March, 1974 by bay system 
Nueces Bay Corpus Christi Bay Copano Bay Aransas Bay (25-64) (122-200) (44-77) (100-141) 
Oct. '72 7,430 883 3,823 4,613 
Nov. '72 4,175 1,572 3,509 10,742 
lee. '72 4,579 149 2,174 1,328 
Jan. '73 1,697 171 147 809 
Feb. '73 979 255 159 203 
Mar. '73 5,555 3,039 572 1,098 
Apr. '73 3,954 1,948 4,542 4,020 
May '73 17,518 17,630 9,512 20,657 
June '73 13,600 11,595 1,849 6,513 
July '73 1,172 4,947 3,461 8,018 
Aug. '73 8,386 11,123 4,519 15,766 
Sept. '73 8,801 4,493 8,031 20,296 
Oct. '73 67 6,322 649 2,381 
Nov. '73 1,839 15,670 6,121 2,485 
lee. '73 53,863 5,425 8,088 7,634 
Jan. '74 50,333 4,572 9,406 4,068 ~ 
Feb. '74 13,563 2,106 6,997 4,137 
Mar. '74 5,653 14,913 13,011 9,506 
Table 8. Mean catch /m3 for Paracalanus crassirostris: October, 1972 - March, 1974 by bay system 
Nueces Bay O:>rpus Christi Bay C.Opano Bay Aransas Bay 
(25-64) (122-200) (44-77) (100-141) 
Oct. '72 55.0 89.0 18.00 
Nov. '72 6.0 206.0 4.0 291. 00 
lliC. I 72 1.0 115.0 12.00 
Jan. '73 0.1 10.0 0.02 
Feb. '73 33.0 44.0 1.0 7.00 
Mar. '73 7.0 133.0 3.0 50.00 
Apr. '73 107.0 30.0 58.00 
May '73 5.0 306.0 395.0 51.00 
June '73 139.0 47.0 713.00 
July '73 13.0 171.0 13.00 
Aug. '73 38.0 321.0 16.00 
Sept.' 73 27.0 622.0 6.00 
Oct. '73 0.3 264.0 0.20 
Nov. '73 32.0 4.2 132.00 
llic. '73 99.0 177.0 6.00 
Jan. '74 16.0 143.0 16.00 
Feb. '74 243.0 3.00 
w 
w 
Mar. '74 23.0 1108.0 3.0 53.00 
Table 9. M9an catch /m3 for barnacle nauplii: October, 1972 - March, 1974 by bay system 
·Nueces Bay Corpus Christi Bay Q)pano Bay Aransas Bay (25-64) (122-200) (44-77) ( 100-141) 
Oct. '72 1,898 233 1,489 588 
Nov. '72 3,039 267 1,273 593 
fee. '72 2,415 181 5,232 1,401 
Jan. '73 1, 174 145 2,504 1,105 
Feb. '73 1,430 264 52,910 18,553 
Mar. '73 10,746 1,620 15,880 9,820 
Apr. '73 3,652 3,151 4,267 9,914 
May '73 4,343 1,405 3,481 9,708 
Jtme '73 1,957 360 788 5,611 
July '73 559 258 840 3,656 
Aug. '73 314 206 221 561 
Sept.' 73 283 118 66 751 
Oct. '73 21 193 84. 1,691 
Nov. '73 1,966 153 170 1,510 
fee. '73 2,057 455 2,845 918 
Jan. '74 15,607 808 6,226 3,788 
w 
Feb. '74 2,379 1,754 11,798 15,013 ~ 
Mar. '74 3,938 660 5,939 1,745 





































Table 11. Mean catch /m3 for Centropages hamatus: October, 1972 - March, 1974 by bay system 
Nuec.es Bay C.Orpus Olristi Bay C.Opano Bay Aransas Bay (25-64) (122-200) (44-77) (100-141) 
Oct. '72 
Nov. '72 0.02 
~c. '72 0.2 15.00 7.0 
Jan. '73 2.0 116.00 0.10 51.0 
Feb. '73 156.0 142.00 2.00 132.0 
Mar. '73 22.0 197.00 3.00 16.0 
Apr. '73 2.00- 0.10 3.0 
May '73 






~c. '73 7.00 0.2 
Jan. '74 1. 3 241.00 16.0 
Feb. '74 6.0 25.00 0.02 1.0 85 
Mar. '74 26.00 0.3 
Table 12. Mean catch /m3 for Noctiluca scintillans: CX!tober, 1972 - March, 1974 by bay system 
Nuec.es Bay C.Orpus Cllrist i Bay C.Opano Bay Aransas Bay 
(25-64) (122-200) (44-77) (100-141) 
Oct. '72 
Nov. '72 
llic. '72 8 
Jan. I 73 2 3,578 1 
Feb. '73 32,135 3,755,142 211 387 
Mar. '73 6,393,978 53,649,616 68 6,783 
Apr. '73 11 10 
May '73 9 







Jan. '74 1,987,942 818,680 
w 
Feb. '74 8,189,203 10,184,732 1 2,980,002 -.;J 
Mar. '74 116 1,658,240 
1974. In Corpus Christi Bay the high.est irean catches were in May, June, 
August and Novenber, 1973 and March, 1974. . In Copano Bay the highest 
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rooan catch values were in May, · Septenber and Noverrber, 1973 through March, 
1974. Highest irean catch values for Aransas Bay were taken in Noverrber, 
1972 and May, August and Septeni:>er, 1973. 
P. crassirostris is less tolerant than A. tonsa to the lower salini-
ties found in Nueces and Capano Bays. It was collected throughout the 
year and shaved a preference for Cbrpus Cllrist i and Aransas Bays. 
Barnacle nauplii occurred throughout the year in all bay systems. The 
highest rrean catches occurred from February to March, 1973 and fran J anua.ry 
to February, 1974. Although its abundance and camnn occurrence is coopar-
able to that of A. tonsa, the smaller size of barnacle nauplii and its 
tanporary planktonic existence probably makes it less important as a secon-
dary producer than A. tonsa. 
C-entropages furcatus is a higher salinity species which was collected 
during the warm rronths of October, 1972 and May through Noverrher, 1973. Its 
occurrence is limited mainly to lower Corpus Cllristi Bay and station 141-1 
in Aransas Bay. This indicates that it is brought into the bays by incursions 
of Gulf water. 
C-entropages hamatus is a euryhaline species which was collected in all 
areas during the winter and spring. It occurred fran Novenber, 1972 through 
April, 1973 and fran Decenber, 1973 through March, 1974. Highest rrean catches 
were taken in Corpus Cllristi and Aransas Bay. 
Noctiluca scintillans is brought into the bays by incursions of Gulf 
water in the winter and spring. It was first noted in Decerri:>er, 1972 
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plankton sanples and was present until May, 1973. It was again oollected 
in January, 1974 and was still in the March,' 1974 plankton sanples. N. 
scintillans occurred in higher. nuni:>ers than any other zooplankter oollected 
during this study. It occurred mainly in lcmer Nueces, all of Corpus Christi 
and in lower Aransas Bays at station 141-1. Specinens occurred as far up 
into the estuaries as stations 38-2 and 44-2. 
The seasonal occurrences as noted in Tables 7 through 12 gives an 
indication of the predictability of the occurrences of these camnn zoo-
plankters. By llllderstanding the annual cycles shown by these animals we 
should be able to tell what effect given changes in salinity will have on 
populations of these species. 
Species diversity (d) values for zooplankton san:ples from October, 1972 
through March, 1974 are given in Table 13. They ranged fran a high of 3.9027 
at 44-2 in Jlllle, 1973 to an incredibly low 0.0007 at 122-12 in March, 1973. 
The values \\ere calculated as described by Holland et al., 1973b. It is now 
felt that the interpretation of species diversity analysis of zooplankton 
and phytoplankton data in temlS of environmental stress may not always be 
valid. other factors, as will be described in too phytoplankton section of 
this repOrt, are believed to take precedence, at least in the major portion 
of our study area. A low diversity figure caused by a ''blocm'' of sane sort 
will always be accanpanied by a high redundancy figure (R) as described and 
calculated by Holland et al. , 1973b. Redundancies \\ere calculated for all 
planktooic and benthic data and invariably in the planktonic data a low 
diversity is accoopanied by a high redundancy value. 
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Table 13. cont.' d 
Line Site Mar. '73 Apr. '73 May '73 Jlllle '73 July '73 
Nuec.es Bay 
25-2 N.S. N.S. N.S. N.S. N.S. 
38-2 1.6958 1.1535 0.2997 3.0397 3.3049 
53-2 0.0110 1.0943 0.5017 0.5822 1.6608 
53-4 1. 7401 1.1661 0.7196 0.4726 0.7765 
64-10 0.9495 1.1569 0.9987 1.0633 1.6084 
Cbrpus Cllristi Bay 
122-2 1.6775 2.2577 1.2567 2.0754 1.6007 
122-6 1.1100 1.7975 0.8046 2.4365 2.2882 
122-12 0.0007 1.9588 1.2921 0.6681 2.2861 
127-2 1.99'24 2.2844 1.0732 2.3030 2.5959 
127-3 0.7898 0.6748 0.4152 0.4667 0.7845 
127-6 0.0007 2.1669 0.7100 2.2777 2.2708 
131-2 1.9006 1.6500 2.2855 2.6439 2.5767 
142-2 0.0013 1.6883 2.3341 2.3369 0.5400 
142-6 0.1771 2.0389 1.5354 2.0531 1.5387 
142-10 2.5937 2.2651 1.6748 2.4252 1.1352 
147-1 1.0348 1.7698 1. 7484 2.8503 1.7686 
147-3 0.3525 2.3585 1.6012 1.6734 2.2836 
147-5 1.6390 3.1196 2.6503 2.2238 2.2751 
151-2 2.0395 1. 8039 1.7650 2.5553 3.3208 
152-2 1.2702 2.2429 1.4611 3.1687 2.9163 
200-2 1.4057 0.7310 1.6677 1.1874 1.2180 
Cbpano Bay 
44-2 0.1957 0.7866 1.2522 3.9027 0.7933 54-1 0.7958 1.2442 1.2155 1.7859 0.5792 54-3 0.6188 0.9019 1.4915 2.6112 0.4098 77-2 1.2094 1.4936 1.4530 2.0966 1.1385 
Aransas Bay 
100-2 1.7796 0.9740 1.2856 1.8976 1.0658 104-2 1.4805 1.8553 1.4946 2.1974 1.3001 104-6 2.0037 1.4037 1.9391 2.7759 0.8424 115-5 0.0018 1.3070 1.1869 1.9333 0.83~ 120-3 0.0019 1.5791 1. 7647 1.4583 1.0623 141-1 0.0876 2.6735 1.7169 2.9471 1.9902 
N.S. - No sarT!Ple taken 
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Table 13. cont. 'd 
Line Site Aug. '73 Sept. '73 Oct. '73 Nov. '73 llic. '73 
Nueces Bay 
38-2 0.1697 0.4352 3.6268 2.8242 0.2661 53-2 0.4085 1.0075 3.0201 1.8175 1.1340 53-4 0.4869 0.6203 1.0997 N.S. N .S. 64-10 1.9344 2.0035 2.9771 1.3137 1.1233 
Corpus Christi Bay 
122-2 0.8146 2.3155 1.5166 1.3037 1.2014 122-6 2.2768 2.7365 1.1990 N.S. N.S. 122-12 0.9372 2.3076 1.9857 1.1727 2.8721 127-1 1.7458 1.5490 1.7806 1.0785 1.8965 127-3 1.8368 1.9716 1.8619 N.S. N.S. 127-6 1.2587 1.3310 2.4726 0.5324 2.0700 131-2 0.9156 1.5521 1. 3491 1.1979 N.S. 142-2 1. 3248 2.8499 1.1270 N.S. N.S. 142-6 0.9143 2.9774 0.7264 0.7997 1.8685 142-10 0.5081 1.8379 1. 3831 N.S. N.S. 147-1 1.6911 3.0091 1.6642 1.0249 2.3-566 147-3 1.1872 2.0176 1.3960 N.S. N.S. 147-5 0.5839 3.4069 1.4998 0.6803 1.8194 151-2 1.1902 2.9287 2.1482 2.0633 3.2279 152-2 1.5314 2.0271 1.2086 1.7109 2.9406 200-2 1.8550 2.6117 2.5136 1.0541 1.4512 
Copano Bay 
44-2 0.1348 2.3997 3.1945 0.2875 0.9858 54-1 0.1881 0.2337 1.0941 0.1408 1.2085 54-3 0.3193 0.0988 4.0368 0.1611 1.0315 77-2 0. 5713 0.3463 2.1259 0.9530 1.2049 
Aransas Bay 
100-2 0.7364 0.4606 1.1006 1. 3279 0.9035 104-2 0.6539 0.4999 1.2702 1.3136 0.6145 104-6 0.2300 0.1286 1.1673 1.1748 0.8574 115-5 0.2360 0.6338 1.1213 1.3372 0.8489 12(}-3 0.2732 0.2632 1.0293 1.2147 0.9351 141-1 0.4906 0.2500 0.7200 1. 7951 1. 3212 
N .S. - No sample taken 
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Table 13. cont. 'd 
Line Site Jan. '74 Feb. '74 
Nueoos Bay 
38-2 0.9351 0.7967 
53-2 1. 7367 1.7696 
53-4 N .S. N.S. 
64-10 1.4750 0.0021 
Cbrpus Christi Bay 
122-2 1.7555 0.0039 
122-6 N.S. N.S. 
122-12 2.1799 0.0050 
127-2 1. 3748 0.0031 
127-3 N.S. N.S. 
127-6 1.0688 0.0023 
131-2 N.S. N.S. 
142-2 N.S. N.S. 
142-6 0.2417 0.0074 
142-10 N.S. N.S. 
147-1 0.0236 0.0116 
147-3 N.S. N.S. 
147-5 0.0060 0.0059 
151-2 0.0638 0.4038 
152-2 0.4260 0.0068 
200-2 1.3302 1.8131 
O:>pano Bay 
44-2 1.1258 1.0177 
54-1 1.1858 0.7799 
54-3 1.2281 0.7523 
77-2 0.6890 0.8606 
Aransas Bay 
100-2 1.1615 1.6186 
104-2 1.2610 0.9395 
104-6 1.3455 0.7866 
115-5 1.4700 0.3627 
120-3 1.0009 0.9874 
141-1 0.0464 0.0020 
N.S. - Nosanple taken 
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Introduction. 
The phytoplankton data reported herein covers the period July, 1973 to 
April, 1974. The previous report covered· data fran October, 1972 to June, 
1973. Cbnparisons between the t\\O data sets will be made where possible. 
Due to the epherreral nature of phytoplankton blocms and to the patchiness 
of their distributions, one nrust carefully avoid making too nruch over a 
bloan that was present at a spot one year but not the next year. Several 
fairly obvious patterns of distribution for various phytoplankton species 
have been observed. 
Methods. 
Phytoplankton methods are essentially the sane as. given in the first 
annual report. Briefly, it entails taking a liter of water fran the surface 
at each staticn, preserving in buffered formalin, subsanpling and C01IDting 
at 200 power all phytoplankters in the subsample. Subsequent extrapolations 
to organisms per liter are made. 'Ihe only major change in phytoplankton 
rrethodology for this report was a change in personnel working with phytoplank-
ton. It is recognized that this should make no difference in the data but 
in reality it may. 'l\vo hundred and ninety phytoplankton samples were ana-
lyzed during this study period. Ten sanples v.ere lost due to breakage in 
transportation. Plastic jars are no.v being used which should eliminate this 
problem. 
Results. 
Che hlllldred and ninety-one phytoplanktoo taxa belonging to seven 
classes have been recognized (Table 14). :roost have been identified to genus, 
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Table 14. Phytoplankton fran C.Orpus Christi and adjaoont bay systars 
DIVISICN CYANCPHYTA 
Class Myxophyooae 













Osei Uatoria sp. 1 


































































Chaetoceros sp. 1 











Coscinodisaus sp. 1 











































Baei Z Zana sp. 
CaZoneis sp. 
CampyZodiseus sp. 






Fragi Zaria sp. 
Granonatophora sp. 
Gyrosigma baZtieum 







Navicu Za spuria 
Navicuta sp. 1 
NavicuZa sp. 2 
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with many taken to species. fuur are as yet unidentified and are given 
descriptive labels, eg. coccoid blue-green. 
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'lhe division Cllrysophyta is by far the· roost abtmdant taxon of phyto-
plankters represented in our samples. Di at ans cooprise approximately 7CHo 
of the ta.xa reoognized. 'Ihe dinoflagellates · (Pyrrophyta) are taxonanically 
our second nnst abtmdant phytoplankters but are closely follo.ved by the 
greens ( Chlorophyta). The least abtmdant di vision is that of Euglenophyta 
which is predaninately a fresh-water group and is probably accidental in 
our samples. 
Phytoplankton standing crop data rreasured in individuals per liter are 
given in Table 15. Standing crops vary widely between stations and nnnths. 
All sites are grouped into four major areas by bay, admittedly a saIEwhat 
artificial grouping due to large hydrographic variations within each bay. 
The standing crop rreans per bay sho.v sare basic trends of phytoplankton 
populations within these bays, but these may be strongly influenced by 
blooms at single stations in each bay. Individual sanples range fran a low 
of 150 ind. /liter at station 53-2 in Septeni:>er, 1973 to a high of 3,130,000 
ind. /liter at station 122-1 in I:scember, 1973. 
Species diversity (d) values for all phytoplankton data thus far 
collected (October, 1972 - April, 1974) are given in Table 16. The present 
study period high d value was 3. 8.971 at 127-2 in March, 1974; the lo.v value 
was 0. 0467 at 54-3 in February, 1974. Canparing C£tober, 1972 - April, 1973 
values to October, 1973 - April, 1974 values, one sees a general picture of 
higher diversity values at roost stations during the first study period. This 
is apparently particularly true through the fall and winter nnnths with saoo 










































































































































































































































































































N.S. - No sample taken 
















































































































































Table 16. Species diversity (d) values for phytoplankton sanples 
Line Site Oct. '72 Nov. '72 ll3c. '72 Jan. I 73 Feb. '73 
Nueces Bay 
25-2 3.0779 2.1579 2.1958 . 1.1604 N.S. 
38-2 N.S. N.S. N.S. N.S. 2.1985 53-2 1.7502 2.5662 3.1378 1.1913 1.6629 53-4 2.8427 0.2098 1.0493 1.6125 2. 3074 64-10 0.0213 2. 3074 2.5328 1. 7216 2.1169 
Cbrpus Cllristi Bay 
122-1 2.4409 2.4606 2.7257 2.6846 1. 3139 
122-6 3.2059 2.3468 3.2570 2.3748 1. 8214 
122-12 3.2758 3.6827 3.0924 1.7713 2.4448 
127-2 3.4205 2.7609 2.7625 2.1510 1.3735 
127-3 3.4899 2.6197 2.1019 1.9126 1.3192 
127-6 3.3983 3.4720 2.4553 1.2478 1.1147 131-2 3.1590 1.6929 2.9790 2.5439 1.0638 142-2 3.3435 3.0980 2.6477 1.8337 1.2700 
142-6 3.0745 3.2354 2.3152 1.0845 1.2212 142-10 3.0139 2.2905 2.6276 0.8847 1.3574 147-1 3.8587 3.1852 2.4113 1.9699 0.9853 147-3 3.4177 3.2299 3.0563 1.8300 1.3089 147-5 3.3140 3.7839 2.6963 2.4332 1.3790 151-2 3.9395 3.5158 3.2631 2.7446 1.0563 152-2 3.3396 3.1086 2.3266 2.3255 1.6463 200-2 2.2466 3.3741 2.8673 1. 8274 1.5596 
Cbpano Bay 
44-2 0.9358 2.6224 2.4616 0.2863 2.6628 54-1 1.4222 2.2658 1.3789 0.9005 2.1292 54-3 2.0156 2.6641 1.0584 1.4212 0. 7223 77-2 2.1429 1.5505 2.2337 1.6301 . 1.5451 
Aransas Bay 
100-2 1.1783 3.1135 1.9801 2.2403 1.0538 104-2 1.8085 1.1766 
* 1.9117 2.2416 104-6 1.4847 1.9944 2.0967 2.3535 1.1388 115-5 1. 9279 1.9067 2.2443 1.7371 1.2502 120-3 1.0569 1.4058 2.0267 1.8349 2.4680 141-1 2.4774 1.1059 2.0779 1.6072 1.7649 
N. S. - No sample taken 
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Table 16. cont.' d 
Line Site Mar. '73 Apr. '73 May '73 June '73 July '73 
Nueces Bay 
25-2 N.S. N.S. N.S. N.S. N.S. 38-2 1.6866 1.8922 2.3518 1.9930 2.4674 53-2 0.6188 0.3827 1.4793 0.9794 1.2849 53-4 1.1676 2.1556 2.2477 1.5362 2.0685 64-10 1. 4321 1.6011 2.9449 2.2258 2.0529 
Corpus Christi Bay 
122-1 2.0443 1.9793 2.1249 3.4621 2.0349 
122-6 1.4360 2.6384 2.6663 1.7006 1.5875 
122-12 1.2610 2.6841 2.3442 1.8408 1.5005 
127-2 1.8352 0.3272 2. 8132 3.6063 2.1725 
127-3 1.8969 1.2139 2.6580 2.4113 1.6952 
127-6 1.5755 2.7224 2.5119 2.9056 1.6023 
131-2 1.5344 1.3846 2.1471 3.0980 2.5136 
142-2 1.6648 2.6882 1.9249 2.5072 1.5424 
142-6 1.4077 1.6161 2.8362 2.2006 3.4792 
142-10 0.9570 2.5201 3.1031 2.7457 1.6153 147-1 1. 7876 2.7004 1.9887 2.5834 2.0009 
147-3 1.1884 2.6662 1.5317 2.0944 1.6862 
147-5 0.3231 2.2251 1.9375 0.6305 1.2236 151-2 1. 8074 0.8810 1.0592 3.0212· 2.4172 152-2 1.6393 2.5731 1.5949 3.1114 1.7646 200-2 1.2374 2.2501 2.1005 2.1434 2.1907 
Copano Bay 
44-2 0.9853 1. 8145 1.3379 2.2610 N.S. 54-1 2.3066 0.9613 2.3582 1. 3691 
* 54-3 2.1913 0.7625 1.6728 0.37401 0.1996 77-2 2.5611 2.3314 1. 8687 2.3971 1.1983 
Aransas Bay 
100-2 0.4073 1.4714 2.1450 2.0318 0.7733 104-2 2.7205 1. 5712 0.7774 2.1585 I 1.5489 104-6 2.5419 0.4263 1.0101 2.1721 1.6661 115-5 2.5970 0.8374 1.2945 2.8534 0.9475 120-3 2.9263 0.4432 1.7570 1.5887 1.8425 141-1 1.2011 2.1121 1. 3288 2.5816 1.6417 
N.S. - No san:ple taken 
* 
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N. S. - No sarrple taken 
Table 16. cont. 'd 

































































































































Table 16. cont.' d 
Line Site Jan. '74 Feb. '74 Mar. '74 Apr. '74 
Nueces Bay 
25-2 N.S. N.S. N.S. N.S. 
38-2 1.9973 0. 9829 2.6793 1.8476 53-2 2.2675 3.1971 0. 7792· 1.2127 53-4 1.2472 3.1554 1. 8091 2.2476 64-10 0.4902 2.8969 2.8048 0.8001 
Corpus Cllrist i Bay 
122-2 1.9775 1.6778 2.0481 1.1790 
122-6 2.2413 2.1520 3.1258 1.0338 
122-12 0.7912 2.4176 3.1468 0.6250 
127-2 1. 9915 1.5136 3.8971 2.4275 127-3 1.7783 1.5504 2.6780 1.1387 127-6 2.2704 2.2166 3.3317 0.4119 131-2 N.S. 1.6737 2.5393 1.5731 
142-2 2.6168 2.3544 2.0690 3.8245 
142-6 1.8496 2.2461 3.6743 3.0603 142-10 2.1192 2.2253 3.5783 2.0099 147-1 2.3304 2. 3332 1.7522 1.8333 147-3 1.4662 1.8287 3.4243 2.5714 147-5 2. 7235 2.1983 1.7712 N.S. 151-2 2. 0676 1.9973 3.2912 3.4435 152-2 2.0575 1.2637 1. 9528 3.0848 200-2 1.0973 1.6491 2.2992 1.5897 
Cbpano Bay 
44-2 N.S. 1.1386 0.6787 0.0175 54-1 1. 3314 2.3365 0.0556 2.0090 54-3 0.1565 0.0467 0.0821 1.8425 77-2 1.5001 1.3309 0.7265 0.9803 
Aransas Bay 
1~2 1.4690 2.2433 2.0877 2.1335 104-2 2. 3225 2.6884 2.9993 l.&562 104-6 2. 3075 2.6988 1.3430 2.3435 115-5 1.1429 2.4913 2.3703 2.1621 120-3 2.0188 2.0927 1.6961 2.0293 141-1 1. 8066 2.5937 2.9251 3.5156 
N.S. - No sanple taken 
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leveling out in the spring (February - April). lliring the first study 
period, there was no single roonth in which irost of the d values phmiooted. 
This definitely occurred in Iecember, 1973 of the present report period. 
This decrea.se in d values was caused by a · treroondous bloom of 'lfuilassiotrreix 
frauenfeldii, a pennate diatan, which was particularly evident in Corpus 
Christi Bay. It should be noted that this bl0an was not evident at the 
lo.ver salinity stations (upper Nueces and Copano Bays). Station 44-2 
(upper Copano Bay) shaved a decided decrease in d value in Iec.errber, 1973 
but this was due to a bloan of Ariabaena rather that T. frauenfeldii. T. 
frauenfeldii was present at nnst stations in Corpus Cll.risti Bay throughout 
the study period. It began increasing in dominan<?e in ~tober, 1973 and 
reached its peak in Iecari:>er, 1973 then rapidly diminished at nnst stations. 
Its bloan was diminished at the lower Nueces stations and non-existent at 
38-2. The T. frauenfeldii bloan never materialized at any of the Aransas or 
Copano Bay stations. The organism was found in limited nunbers at sare 
stations in Aransas Bay and was essentially absent from Copano Bay. 
Species diversity values were lo.vered at many stations generally indi-
cating the effect of a bloan or high dominance of sare phytoplankte!. 
Oscillatoria sp., Anabaena sp., an unidentified blue-green fila1D2nt, Nitzchia 
seriata·, _Navicula sp.· , ~risrropedia punctata and Honnidium sp. all showed 
bloans of varying intensities in either C.Opano or Aransas Bays. It is inter-
esting to note that only two of these organisms (N. seriata & Navicula sp.) 
are di at ans. 
Discussion. 
Several problans arise when trying to interpret phytoplankton data such 
as has been collected during this study. As has been noted, the diatans 
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and dinoflagellates make up the bulk of our taxonanic list and are usually 
daninant in our sanples. Before one can really interpret population dani-
nance, importance of various producers and general importance of phytoplankton 
as evidenced by standing crop values, we nrust realize that we may be observing 
only a fraction of the total phytoplankton population. First, lIRilY estuarine 
phytoplankters are too srrnll to be seen using our cotmting techniques. 'lhese 
nannoplankters may have a prof01md effect on our estimates of total phyto-
plankton populations. Diatoms preserve very well whereas other nnre fragile 
fo:rm:; do not. Also, as we have noted in our collections, the distribution 
of phytoplanktoo populations is often very sparse and patchy spatially. We 
may miss plankton bloans that are occurring at other than our san:g;>ling sites. 
The temporal distribution of phytoplankton is such that a bloom could occur 
and dissipate between our collection periods. 
CAlr findings are generally consistent with other net phytoplankton 
studies done along the Texas Gulf coast . :rvbseley ( 1971) found diatoms and 
dinoflagellates to be his roost ablllldant phytoplankters. He lists 146 
species of phytoplankters found in G:>x Bay, limiting his list to diatoms 
and dinoflagellates. Matthe.vs et al. (1974) found 91 taxa of phytoplankters. 
They apparently also had a daninance of Chrysophyta with Chlorophyta being 
next daninant follo~d by the dinoflagellates (Pyrrophyta). They, however, 
\\ere working with live san:ples and it is possible that the preservation factor 
is responsible for their seeing rtore Clllorophyta. Another possible factor 
is that they are working in a nuch lower salinity regirre thaJ we are. We 
tend to get nnre g~ns and blue-greens at our sites of loner salinity. 
The major phenarenon in phytoplankton distribution during this report 
period was the blcx:m of T. frauenfeldii in C.Orpus Christi Bay. Th.e average 
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standing crop for the sixteen stations in . this bay was 1,041,602 ind. /liter 
for the non th of ~cenber, 1973 (Table 15) . The bloom did not extend into 
any of the other bays in the system. '!'he average tenperature for all bays 
during the rronths of October, Noverrber and ~cenber, 1973 was very similar. 
It ranged fran arotmd 21oc. in October to around 15°c. in ~cember. 'l'here-
fore, there is no reason to believe that tenperature was a factor in keeping 
this bloom out of ~ueces, Cbpano and Aransas Bays. A definite salinity dif-
ferential did occur between Cbrpus Christi and the other three bays during 
this period, hcmever. Average salinities in Cbrpus Christi Bay ranged fran 
14.1 to 19.4 ppt. for the last three nnnths of 1973. Average salinities in 
the other three bays ranged from 1. 2 to 9. 6 ppt. Turbidities in Cbpano, 
Aransas and Nueces Bays averaged about double those found in Cbrpus Cllristi 
Bay during the sarrple period. There were no apparent nutrient effects 
seen with this bloom. It appears that the bloan was limited to Cbrpus 
Christi Bay by the low salinities found in the other bays and perhaps was 
influenced also by the loner turbidity found in Cbrpus Christi Bay. It is 
interesting to note that the .'.!:.· frauenfeldii bloom did not occur in the 
first report period. An examination of the hydrographic data fran the 
October - ~~er' 1972 period shows a wider temperature range c2soc. in 
October to s 0 c. in ~cerrber) and a much higher salinity regin:e. There 
should have been no salinity barrier to its spread but it did not occur. 
Species diversity (d) values were calculated and reported in Table 16. 
Generally, usage of species diversity analysis is an attenpt to see environ-
rrental pressure of sare sort. We feel that this is not a valid usage of 
phytoplankton data. Many papers (Holland et al. , 1973b) docurmnt the use of 
I 
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species diversity values for benthic populations as an indication of environ-
ll'.Eiltal stress~ This is based on the general concept that benthic populations 
seem to respond to envirorurental pressures according to a tine-stability 
theory of population gradients. This c.onc.ept is discussed by Krebs, 1972 for 
polar-tropical population gradients. For · estuarine usage, one observes highly 
diverse benthic populations in estuarine ·areas of relatively high environrren-
tal stability \ID.ere such populations have been relatively undisturbed through 
ti.Ire by environrrental pressure. Less diverse benthic populations are enoount-
ered in areas of high envi:ronnental stress and less tiloo between stressing 
situations for much the s~ reasons as given by Krebs for polar-tropical 
populations. This does not appear to be the case with either phytoplankton 
or zooplankton populations. These populations nnve with the water oolurm and 
have a relatively short life span c.ali>ared to benthic populations. No grad-
ient appears that can be interpreted as stress, particularly man-made stress, 
fran an examination of the phytoplankton diversity data. Krebs lists several 
other theories of polar-tropical carmunity gradients which might well explain 
the diversity of phytoplankton conmunities better than a t~environnental 
stability hypothesis. He lists three that are particularly interesting. '!he 
theories of spatial heterogeneity, prey-predation and carpetition, either 
singly or in sorre canbination, may well provide the key to understanding plank-
tonic carmunity structure through species diversity analysis. 'lhese will be 
discussed in greater detail in the final report. It is not believed that low 
diversity figures necessarily indicate stressful conditions for phytoplankton 
populations in our study area, although this may be true for other areas. Qir 
lowest diversity figures cru!E with huge bloans of T. frauerifeldii. Invariably, 
lowered diversity figures indicate daninance of sane phytoplankter in the 
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sample, if not a distinct bloan. 'f.aere is a technique for quantifying the 
daninance within a sanple. This rechmdancy figure (R) has been calculated 
for all data thus far collected by rrethods described in Holland et al. , 
1973b. 'Ihis data was used in oonjtmction with species diversity figures. 
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Introduction. 
Benthos data cootained in this report was collected during the second 
ten 1lDil th period of this study. Sane data is given fran the initial report 
period that was not included in the first report. 
~thods. 
The collection and analysis of benthic samples continued through this 
second period with little change in technique. Several additions were made 
procedurally which we hope will enhance the tmderstanding of benthic popu-
lations in our study. We have begun a roore extensive study of the bottcm 
sedirrents at each site and have begun the use of cluster analysis on selected 
segments of the benthos data. The collection and taxonanic procedures ranain 
basically tmchanged fran the first report period. 
Results. 
Three htmd.red and thirty eight benthic taxa have been collected and 
identified as far as taxonanic expertise available to us will allow (Table 17). 
c.ertain phyla, eg. Porifera, Nematoda and Rhynchocoela, are so little known 
or difficult to identify that our identifications of these groups are minimal. 
Most of the other taxa are identified to species, sare are left primarily at 
genus ( eg. amphipods) while occasionally they are identified only to family. 
Standing crop values, rroasured as the nuni>er of individuals per i cubic 
foot of sedirront, are given in Table 18. They may be conpared with Table 3 
fran the first report. Mean st anding crops fran the various bays differ. 
Corpus Christi Bay stations generally have the highest rean standing crop 
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Paranthus rapif ormis 
Anennne, Burrowing A 





Cerebratu lus lacteus 
Nerrertean A (white) 
Nerrertean B (yello.v bands) 
Nerrertean C (black bands) 
Nenertean D (purple, yello.v) 
Nerrertean E (green eyes) 
Nerrertean F ( 2 eyes) 
Nenertean G ( 4 eyes) 
Nerrertean H (wide black bands, red neck, 
2 rows of eyespots) 




































Brania c Zavata 
Exogone dispar 
Sy Uis cornu ta 







































Saoloplos sp. nov. 
Family Paraonidae 
























































































































Turboni Ua e lega:ntuia 

































































Acartia tons a+ 
Labidocera aestiva+ 
Pseudodiaptomus coronatus+ 







Giarde l Za sp. 
HemicycZops sp. 
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C'yclopoid C.Opepod A ( camEnsal in Mu Unia) 
C'yclopoid C.Opepod B 
Family Pinnidae 












DipZod.onta cf. soror 
Family Kelliidae 










































Bowmanie i la bPa.si Uensis 
Cyc Zaspis varians 








Cymodoce f axoni 
Edotea tri toba 
Edotea montosa 




























Synche Udium sp. 
Synopiidae 
















EuaeraJmA.s prae Zongus 







Persephona punctata aquiZonaris 
Family Callapidae 

















































+- - believed to be accidental in benthos 
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Table 18. Benthos standing crop values* 
Line Site July '73 Aug. '73 Sept. '73 ~t. '73 Nov. '73 
Nueces Bay 
38-2 593 342 143 40 151 53-2 335 425 418 209 74 53-4 130 82 115 54 49 64-10 3903 458 612 58 12 
-
x 1240 327 322 90 72 
Corpus Cll.risti Bay 
122-1 304 259 110 109 97 122-6 182 1380 396 200 246 122-12 44 28 62 40 133 127-2 89 2007 645 356 435 127-3 90 241 853 265 131 127-6 78 188 177 110 31 131-2 20 137 16 245 118 142-2 153 135 59 53 96 142-6 121 64 13.9 79 53 142-10 14 16 85 ~ 68 147-1 362 276 217 192 197 147-3 1123 891 1256 377 194 147-5 59 73 107 125 91 151-2 151 24 242 76 119 152-2 778 739 721 90 74 20(}-2 201 251 328 8 1052 
-x 236 415 338 148 196 
Copano Bay 
44-2 219 14 1 6 3 54-1 8 6 2 11 0 54-3 284 311 24 81 38 77-2 96 147 210 5 15 -
x 152 120 59 26 14 
Aransas Bay 
100-2 228 133 152 100 65 104-2 204 76 116 140 80 104-6 157 272 75 143 197 115-5 125 115 59 88 47 12(}-3 73 5 14 20 11 141-1 517 206 211 190 236 - 217 135 104 114 106 x 
* Counts are in di victuals per i cubic foot 
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Table 18. cont.'d 
Line Site ~c. '73 Jan. '74 Feb. '74 Mar. '74 Apr. '74 
Nueces Bay 
38-2 108 51 279 888 716 
53-2 106 120 257 342 408 
53-4 46 58 71 109 11 
64-10 7 783 127 274 1244 
-
x 67 253 183 403 595 
Corpus Cllrist i Bay 
122-1 77 145 85 93 142 
122-6 157 605 513 178 713 
122-12 16 29 22 8 109 
127-2 1012 866 462 857 607 
127-3 143 151 175 130 354 
127-6 113 130 106 66 84 
131-2 85 113 92 121 615 
142-2 62 34 78 87 105 
142-6 40 178 55 53 110 
142-10 13 28 100 117 23 
147-1 156 676 202 575 329 
147-3 811 2280 1479 1358 309 
147-5 50 60 188 179 40 
151-2 86 47 132 188 42 
152-2 452 1891 1433 416 3627 
200-2 417 1514 
-
61 509 382 
x 228 547 324 308 474 
Copano Bay 
44-2 10 3 2 6 17 54-1 3 0 2 11 2 54-3 136 83 437 82 131 
77-2 18 48 336 1403 17 
-
x 42 34 194 376 42 
Aransas Bay 
100-2 98 104 85 115 166 104-2 53 149 159 243 512 104-6 282 476 227 6 198 115-5 65 50 60 120 207 120-3 4 2 46 34 35 141-1 927 315 228 205 206 
-
x 238 183 134 120 221 
*Counts are individuals per ! cubic foot 
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foll~d by Nuec.es Bay while C.Opano Bay has the lONest. 'Ibis basic pattern 
was observed in the first report. Maxinrum standing crop value was 3903 
ind. /i ft3 found at station 64-10 in July. No benthic organisIE were found 
in the sanples from station 54-1 in Novanber, 1973 and January, 1974. 
Samples fran several stat icns fran the first report period had no organism:; 
but the maximum from that period was much higher, 11, 896 ind/ i ft 3 at 122~12 
in Dec.ember, 1972. 
A carparison of data from the two report periods indicates that standing 
crop has gmera~ly decreased during the secood period. This is particularly 
true when one compares the values from October - January of each period in 
C.Orpus Cllristi and Nueces Bay. '!he general decrease for similar roontbs 
during the seoond study period is not as apparent for C.Opano and Aransas 
Bays. Their standing crop values are similar during both report periods. 
There was a tendency during the latter roonths (January - June) of the first 
period to.vard decreasing rrean values in C.Orpus Cllristi Bay . 
. A major disparity exists between the Decerrher, 1972 and Deceni:>er, 1973 
values. 'There was a decided increase in mean standing crop values in all 
bays except Aransas Bay during the roonth of Dec.eni:>er, 1972. Decerrher, 1973 
saw a decided decrease in Nuec.es Bay mean standing crop values and a 
possible increase only in Aransas Bay. 
When c.anparing standing crops at individual stations through time there 
is usually a fair rurount of coosistency. Station 54-1 in C.Opano Bay is a 
pr:in.e exanple of a oonsistently depauperate station. Stations 64-10, 147-3 
and 152-2 regularly have high standing crop values, although saoo variation 
is noted. 'Ihe standing crop values from station 64-10 \\ere consistently high 
throughout the first report period and until October of the second study . 
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period, at which tinE standing crop decrea.Sed dra$tically. Sare decrease 
is noted at other stations in Nueces Bay, but nothing on the order of the 
decrease noted at statioo 64-10. Generally ·, any ext:rerre decrease fran 
the "nonnal" standing crop at a given station is associated with a physical 
or hydrological factor which might explain it. ~viations to the high 
side of "nonnal" are usually associated with an increase in nurrbers of one 
or two species. 
Species diversity (d) values for benthic sanples fran both report periods 
are given in Table 19. Diversity values were not calculated during the 
first report period, so are now reported. Values ranged from 4. 7000 at 
147-1 in March, 1973 to 0. 0710 at 142-10 in March, 1974. 
Canparison of d values fran all bays by nnnth .. shows little difference 
between bays for the first two nnnths of the present report period (July 
and August, 1973). Values fran nnst statioos during these nnnths are fairly 
unifonn with several excepticns. Station 200-2 had very low values for 
both rronths. It also had redundancy values of 0. 94 and 0. 89 for these nnnths. 
Several stations which have been consistantly "good" benthic stations, eg. 
152-2, 122-6, 122-12, 127-2 and 147-3, maintain their high values. In the 
following roonths, d values declined rapidly in SOOE bays. 'lbe upper stations 
in Nueces (38-2, 53-2 and 53-4) and Cbpano (44-2, 54-1 and 54-3) Bays decline 
in Septerrber. Both bays show a slight improvement in March, 1974, but while 
the Nueces Bay stations continue to improve, the Cbpano Bay stations again 
decline in April. '1he Aransas Bay st at ions also show a decline, al though less 
drastic, during the fall aQ.d winter nnnths. It appears that there is little 
fall and winter effect on the benthic populations in Cbrpus Cllristi Bay 













Corpus Cllrist i Bay 
122-1 1. 6499 
122-6 3.1033 
122-12 2.3110 

































































































* - Olly 1 species present, no value calculated 
** - No organism present, no value calculated 


































































Table 19. cont.' d 
Line Site Mar. '73 Apr. '73 May '73 Jtme '73 July '73 
Nuec.es Bay 
25-2 N. S. N.S. N.S. N.S. N.S. 
38-2 1.3961 0.9208 2.6408 2.5388 2.4217 
53-2 1.5801 1. 7296 2.1416 1.6896 1.2237 
53-4 1.1403 2.5440 2.3862 2.2693 L5734 
64-10 3.2660 2.9740 3.7817 3.9156 1..6925 
Corpus Cllristi Bay 
122-1 2.8406 2.7038 2.1504 2.1334 2.1962 
122-6 3.4187 3.8652 4.1856 4.0886 4.0421 
122-12 2.5258 2.9977 3.1876 2.5994 1.7537 
127-2 2.5022 2.9632 2.6877 2.4409 3.4376 
127-3 1.7383 2.8094 2.8426 2.4791 2.6528 
127-6 2.3289 2.8189 2.2287 2.4244 1. 9317 
131-2 0.2864 2. 7975 2.0564 0.8114 1.0541 
142-2 2.2361 3.0433 2.8067 1.9225 3.1082 
142-6 2.7367 2.9378 2.0819 2.6045 2.1238 
142-10 1. 9134 1. 8112 2.4997 2.0590 2.4140 
147-1 4.7090 4.0374 3.4163 3.4340 3 .. ~773 
147-3 1.0607 3.3264 3.4001 3.7541 3.8118 
147-5 4.2826 3.9263 2.2533 2.4901 3:.2201 
151-2 1.7218 1.4777 3.2626 2.9798 3.2634 
152-2 4.4297 4.5425 4.2975 4.2577 4.6221 
200-2 1.6753 2.5744 2.4039 1.4539 0.4208 
Copano Bay 
44-2 1.6139 2.6115 2.1716 1.8466 2.5975 
54-1 2.2463 1.2417 
* ** 2.0002 54-3 2.1180 1.4990 2.5139 1.9469 1.2619 
77-2 3.1413 3.0568 1.4593 2.3237 1.0401 
Aransas Bay 
100-2 2.5043 1. 5323 2.1613 2.1480 1. 3523 
104-2 3.8766 3.3634 3.1939 3.2823 3.0868 
104-6 3.2337 2.4109 3.1088 2.6194 2.1659 
115-5 2.9890 2.6402 2.3637 2.5459 2.0913 
120-3 3.0809 2.4827 2.2518 2.1361 2.0798 
141-1 2.2216 3.6509 3.2102 3.2570 1.4692 
* - Chly 1 species present, no value calculated 
** - No organisms present , no value calculated 
N.S.- No sanple taken 
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Table 19. cont.' d 
Line Site Aug. '73 Sept. '73 Oct. '73 Nov. '73 Dec. '73 
Nueces Bay 
25-2 N.S. N.S. N.S. N.S. N.S. 38-2 1.4544 0.8555 0.7150 0.5511 0.9251 53-2 1.1118 1.4122 0.9485 0.8635 0.9960 53-4 1.2770 1.5326 1.4952 0.4755 1. 3219 64-10 3.4430 3.1422 1.8841 1.9510 1.1489 
Cbrpus Christi Bay 
122-1 2.5114 2.0786 1.7361 1.4349 . 1.7084 122-6 3.3641 3.9070 2.7611 3.0550 3.8266 122-12 2.8933 2.2794 0.9604 2.0624 1.4968 127-2 3.1874 2.9048 3.4660 3.3069 3.0187 127-3 2.7495 2.3032 3.4403 2.6716 3.0614 127-6 2.4192 2.8855 2.1439 
* 1.8498 131-2 1.5562 1.198) 1.5911 1.1424 1.8689 142-2 3.1718 3.2516 3.7626 2.3958 2.9194 142-6 3.0112 3.2054 2.1735 2.0118 2. 7023 142-10 2.4997 0.2762 0.1831 0.5594 0.6194 147-1 3.2130 2. 3693 3.3460 2.9555 2.8866 147-3 3.9326 3.9894 2.0112 3.4906 2.3154 147-5 3.5177 2.6310 2.6163 2.5688 1.9671 151-2 3.1527 3.1343 2.1883 1.5129 1.6358 152-2 4.0307 3.3489 3.5861 2.8720 3.9895 200-2 0.5886 1.1524 2.7503 1.5584 1.9210 
C.Opano Bay 
44-2 1.4297 
* 0.9184 0.9184 1.9611 54-1 2.2513 
* 2.0496 ** 0.9184 54-3 0.6455 1.5450 1.3784 0.8597 0.3400 77-2 2.1568 1.6239 1.5221 1.7970 2.8858 
Aransas Bay 
100-2 0.4758 2.0753 1. 3490 1.1179 1.3229 104-2 2.4175 2.9115 2.1432 1.8333 2.0861 104-6 1.8859 2.6545 1.7992 1.9252 1.5800 115-5 1.8451 1. 9321 1.5752 1.1676 1.2085 120-3 1.9221 1. 9504 2.3957 1.6731 1.5001 141-1 2.3932 3.0973 2.7700 1.4257 0.6126 
* - Chly 1 species present , no value calculated 
** - No organisms present, no value calculated N.S.- No sample taken 
Table 19. oont. 'd 
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* - Chly one species present, no value calculated 
** - No organism::; present, no value calculated 



































although certain stations, eg. 142-10, showed a rapid and sustained decrease 
in d values. Several stations showed a decrease in d for one nnnth, eg. 
122-12 in October, 1973. 'lbese nonnally occurred with fairly small total 
nurrbers and strong daninance of one species ( eg. Prionospio pinna.ta at 
122-12). March and April, 1974 saw a general rise in d values to approxi-
mate those of the previous Sl.JIIlrer, alt~ugh upper Copano Bay stations remained 
low. 
No similar pattern of a generalized diminishnent of d values is seen in 
any bays during October through February fran the first report period. 
'Ille oonsistency through t:i.Ire rrentioned in respect to standing crop values 
is also seen in nnst of the species diversity data. Several stations shav 
variations which lead to interesting discussion. Station 64-10 had maintained 
a very high d value tmtil October, 1973, except for July when a trerrendous 
daninance of Streblospio benedicti occurred. After October, the diversity 
decreased far out of proportion to the decrease in d values of the stations 
arolllld it. In February, 1974, diversity values again increased. Station 
142-10 maintained a good d value until Septerrber, 1973 and then decreased 
rapidly. Again, others showed sharp decreases for short . periods of ti.loo. 
Sare analysis has been attempted on the distribution of individual 
benthic species, particularly the polychaetes of C.Opano-Aransas Bays which 
have been given intensive scrutiny in preparation for an upc.aning publica-
tion. Several noteworthy observations have been made. Mlilinia lateralis, 
a fairly wide-spread estuarine bivalve, seans to have a very cyclic occur-
rence. In the early nnnths of our study, we fotmd this organism to be 
very cbminant at several stations. It rapidly lost daninance and was 
found in rooderate nurrbers at two or three stations. Our nnst ubiquitous 
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organism is undoubtedly Madianastus califorriiensis, a tiny polychaetous 
annelid. It is found at all ti.Ires during the year and is usually a can-
nn.mity daninant where found. Along with M. califomiensis, Streblospio 
benedicti, Prionospio pinnata, Nereis SU.ccinea and Glycinde solitaria are 
anong the nnst camon benthic organisms we enootmter. 
We have made progress with the ilse of Im.lltivariate analysis teclmi-
ques designed to handle large quantities of data such as are generated in 
this study. The specific technique with which we have been working is 
cluster analysis. A data matrix of polychaete occurrenoos fran the C.Opano -
Aransas Bay area has been conpleted and initial conputer runs have been 
made. 'Ibis technique is designed to group organisms that are similar in 
their temporal and spatial distribution and to group sampling sites that 
are similar in their benthic populations. Sinoo analysis of this data is 
not oomplete, a final discussion of the data will be delayed until the 
next report. 
Discussion. 
The benthic taxonanical listing of three hundred and thirty eight taxa 
for our study area (Table 17) is a slightly enlarged revision of that in 
the initial reJX)rt. Sane groups, eg. arnphiJX)ds, have been reworked and 
identified rrore satisfactorily. ''New" species are being fotmd less fre-
quently. cne species of polychaete, Scoloplos sp. nov. , is believed to be 
new to scienoo and will be described in a forthcoming publication. 
The general decrease in st anding crop for the nnnths of October -
February of the second reJX)rt period may have several explanations. During 
the early nnnths of this study, we oollected near oil well platfornE at 
~------ - -
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several stations (eg. 122-12, 147-3). We realize~ after the first three 
nnnths of oollecting that we were sampling artificial shell pads deposited 
at the oil well drilling sites prior to drilling. We felt that this data 
was not as useful to this study as that fran "natural" bay bottom:; and 
nnved our sampling sites slightly to get off the artificial shell pads. 
The data from the shell pads showed a much higher standing crop than was 
found at the natural bay bottan sites. This fact could have elevated the 
st anding crop values for the first few ioonths of the project and thereby 
make the second series of standing crop data seem low. 'Ibis explanation is 
valid only for C.Orpus Cllristi Bay. The general decrease in rrean standing 
crop in Nueces Bay for the fall-winter rronths of the second report period 
may be explained by two factors. '!he first is salinity. As has been pre-
viously noted, very low salinity regimes were found in Nueces, Cbpano and 
Aransas Bays during the roonths of October, Noveni:>er and ~c.eni>er, 1973. 
The extrerrely low salinities could have adversely affected the rrore marine 
benthic populations that had becaoo established due to the relatively high 
salinities in Nueces Bay during the preceeding year. The second reason for 
the low values in Nueces Bay is that an oyster shell dredge was rooved into 
Nueces Bay in Septenber, 1973 and located about three hundred yards fran our 
64-10 site. We irrmadiately began to notice spoil mud deposited at the 
sampling site and a decrease in standing crop and species diversity figures. 
The dredge remained about three rronths and the benthos population began to 
recover in January, 1974. 'Ibis site has a major influence on the nnnthly rreans 
of Nueces Bay, and when its benthic population diminished, the nnnthly rrean 




Increases in standing crop occur primarily due to a large . increase of 
a single species although periodically several species seem to increase 
simultaneously.. 'lhese ''blOOIIE" are sporadic and may be due to patclriness 
of distribution of sare species or to a real population increase through 
seasonal reproduction. 
Species diversity analysis of benthic populations as a nethod of 
observing connnmity structure with reference to possible environnental 
stress is a widely used technique (Holland et al., 1973b; Wilhm and Dorris, 
1968; C.Oul 1, 1972 and Gage, 1972) . It is assurred that higher diversity 
values are associated with nnre stable benthic conmunity structures, and 
in turn, these rrore stable conmunities reflect an environrrent of higher 
quality to the organisms living within it. As has been pointed out, this 
hypothesis rmy not hold true for the phytoplankton and zooplankton popula-
tions within our study area, but may be valid for the benthic ccmnunities 
of our area. Diversity values like d, which is an individual diversity index, 
are relatively independent of sample size. As all diversity indices it 
diminishes with an increase of dominance within samples. '!hat is, if cne 
or two species are dominant within a given sample, the d figure is low. 
'!his is the salient feature of species diversity indices: the whole idea is 
to be able to point out environnents in which only a few species are able to 
survive, as is often the case in polluted or othe:rwise highly stressed environ-
rrents. Honever, we are realizing that due to the fectmdi ty of certain 
benthic organisms at specific ti.Ires (cyclic reproduction) or to extreroo 
patchiness, we should examine many sanples through tirre to get an accurate 
picture of the environrrent. A single diversity figure at any given site may 
certainly give an erroneous picture of the enviroruoont at that site. 
It is interesting to note that the effect upon benthic c.oommity struc-
ture of the dredging operation in Nueces Bay was indicated by the diversity 
data from 64-10. 'Ille diversity data from 142-10 which showed a sudden 
decrease in Septeni>er, 1973 and remained lON throughout the second study 
period is also of particular interest. 'Ibis site has never been an extre-
100ly "good" benthos site but appeared to be a healthy estuarine environnent 
with d figures around 2.0. Upon examination of the data fran 142-10 fran 
Septenber and subsequent roonths, one sees a pattern of daninance of a single 
polychaete, streblospio benedicti. There is no known reason for this sudden 
cbninance by this species. A slight change in collecting site may have 
occurred. 
In general, benthos populations in our study area tend to canpare quite 
favorably in both standing crop and diversity to those studied in other 
Texas b~ys. (Holland et al. , 1973b; Matthews and Marcin, 1973; Matthews 
et al., 1974 and Aibseley, 1971). 
Analysis of sec.tilrent data should prove of value in understanding benthic 
population distribution. Sed:i.Ioont data (Table 20) for Noveni>er, 1973 and 
February, 1974 tend to indicate a sizeable variation at various stations. 
Several stations (122-1, 147-5, 11~5, 142-6 and 142-10) appear to remain 
fairly stable in tenns of relative percentages of various seciinEnt caiponents. 
Other stations exhibit wide variation in sediirent canposition. Moot often the 
variations involve changes in the percentages of silt and clay with the sand 
fractions remaining relatively similar. We are hoping that with further 
sediroont analyses, patterns involving sedinEnt carposi tion and benthic popu-
lation canposition can be seen. 
Table 20. Seci.l.nEnt analysis 
Novanber 1973 February 1974 
Line Site % Silt % Clay % Sand % Silt % Clay % Sand 
Nueoos Bay 
38-2 10.8 84.4 4.8 ~.l 59.9 4.0 53-2 11.4 47.0 41.5 18.6 43.1 38.3 53-4 19.4 65.l 15.2 56.5 5.4 38.1 64-10 15.0 76.4 8.4 66.9 25.5 7.6 
C.Orpus Cllristi Bay 
122-1 27.9 66.7 4.9 28.6 67.7 3.7 
122-6 66.2 31.2 2.4 83.5 9.5 7.0 
122-12 14.7 76.5 8.7 14.5 75.9 9.6 
127-2 26.0 68.2 5.7 23. 7 63.1 13.2 127-3 41.2 41.6 17.0 25.9 45.2 28.9 
127-6 14.3 81.7 3.8 15.3 81.5 3.2 
131-2 28.5 71.5 0.0 59.1 38.6 2.3 
142-2 29.4 70.6 0.0 55.7 44.0 0.3 142-6 34.2 64.1 1. 7 26.6 68.6 4.8 
14~10 33.6 64.1 2.3 22.7 75.6 1. 7 
147-1 19.9 23.4 56.7 9.8 20.1 70.1 
147-3 18.5 58.3 23.2 49.0 45.1 5.9 
147-5 0.0 0.0 100.0 0.0 0.0 100.0 151-2 32.7 19.5 47.8 37.7 9.6 52.7 152-2 2,6. 3 22.8 50.9 7.4 7.5 85.1 200-2 18.3 40.5 41.2 9.9 6.1 84.0 
Cbpano Bay 
44-2 17.4 72.8 9.7 16.0 75.6 8.4 54-1 18.0 80.9 1.1 4.1 92.6 3.3 54-3 2.0 53.1 44.9 6.1 4.7 89.2 
77-2 3.5 96.5 0.0 15.1 66.6 18.3 
Aransas Bay 
100-2 7.6 46.4 46.0 21.7 34.3 44.0 104-2 32.5 46.5 21.0 20.5 61.5 18.0 ~ 104-6 5.4 18.6 75.9 4.3 19.0 76.7 115-5 27.3 57.8 14.9 ·29.6 60.8· 9.6 120-3 19.1 76.5 4.3 37.4 57.3 5.3 141-1 8.7 28.0 63.3 55.2 39.6 5.2 
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